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The purpose of the current study is to develop a reliable scale to be used to 
determine the scientific inquiry competency perception of post-graduate students 
engaged in post-graduate studies in the field of educational sciences and teacher 
education in Kazakhstan. The study employed the descriptive method. Within the 
context of the study, a scale was developed to determine the scientific inquiry 
perception of post-graduate students from the field of educational sciences and 
teacher education, then it was piloted and the validity and reliability studies of the 
scale were conducted. The study was conducted on 100 post-graduate students 
having post-graduate education in the field of education sciences and teacher 
education at four different Kazak state universities. The findings of the study 
revealed that the Scientific Inquiry Competency Perception Scale (SICPS) is 
comprised of four sub-factors (Problem Statement, Measurement Tool, Data 
Analysis, Reporting) and is a reliable and valid data collection tool (a=0,958) that 
can be used in future research to determine scientific inquiry competencies. 

Key Words: scientific inquiry, competency perception, competencies, perception, 
perception scale 

INTRODUCTION 

Fast development of science and technology, particularly as of the 20th century has 
brought about important changes in our lives. The idea that knowledge is unchangeable 
has been ruled out in this century and new information and technologies have come to 
our lives in different states and with different applications. As a result of fast changes 
and developments taking place in the world of science and technology, the demand for 
individuals who can adjust to innovations, can consider events from different 
perspectives, are productive, can make inquiry and develop themselves has been 
increasing. 
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Since their first existence, humans have felt the need for understanding the universe and 
its mysteries and controlling the nature. On the basis of this need, those attempting to 
define the science have come up with two views of science different from each other in 
terms of their focus on theory or practice. The proponents of the first view emphasized 
the importance of theory. The theory-based view attached the highest priority to 
understanding the universe and according to this view, science can be defined as 
academic endeavours taken and knowledge developed by humans to understand the 
universe and natural phenomena and the relationships between them. According to the 
second view, that is, those emphasizing practice, science can be defined as technical 
inventions facilitating human life (Kaptan, 1993: 6-7). 

The main objective of science is to elicit the relationships between phenomena through 
observations and experiments, justify these relationships and then generalize them and 
finally to reach theories and laws on the basis of these generalizations. Thus, science can 
accomplish its objective by using scientific method. Scientific method makes up the 
process dimension of science. The most important basis of the developments occurring 
in the field of science and technology is without doubt scientific research. Scientific 
research refers to all information production activities performed regarding the 
determination of the problems, planning of solutions, and application of them, 
concluding them and discussion and interpretation of the results (Yenilmez, Ata, 2012). 

Scientific research is a term with extensive meaning covering a process including 
developing a hypothesis, collecting and analysing data related to the hypothesis, testing 
of the hypothesis and reporting of the results through a systematic and rigorous study 
(Boudah, 2011). 

According to the Turkish Language Association (TDK, 2016), Research is defined as 
the process of collection, analysis, interpretation and reporting of data in a systematic 
and reliable way to create reliable solutions to problems. 

Research is a multiple-stage process of enhancing our understanding of a topic or an 
issue, collecting information and analysing it. In research, generally there are five stages 
following each other. This is defined as the process of scientific method. In the solution 
of problems, this five-stage scientific method is applied. These are the definition of the 
problem, making observations, developing the hypothesis, trail of the hypothesis and 
reporting the results (Morrell, Carroll, 2010). 

Through research, we can produce, develop and store information for the solution of our 
problems. This information helps us to understand problems we are confronted with 
more easily. In this regard, an analogy between the researcher and the mason can be 
made, like a mason continuously putting bricks throughout the process on the wall to 
create a strong wall from these bricks (Creswell, 2012: 3). 

As can be understood from the above-given explanations, research is comprised of the 
stages of definition of the problem, determination of the research method suitable for the 
solution of the problem, collection of data in compliance with the problem, analysis of 
the data on the basis of the research problem, creation of a solution to the research 
problem and writing of the research report for the purpose of coming up with a solution 
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to a problem. Thus, the successful completion of the research process depends on the 
scientific inquiry skills to be possessed by researchers. In order to conduct an inquiry, 
some certain knowledge, skills and competencies should be possessed. 

Technical competencies required to conduct research involve knowledge and skills 
necessary for the systematic and careful execution of scientific analysis method (Erdem, 
2012). Educational organizations are expected to fulfill the responsibility for imparting 
information, skills and competencies related to scientific process. Educational 
organizations should put forth efforts to impart these characteristics to their students 
according to their developmental levels. In recent years, higher education institutions 
have incorporated the course of Scientific Research Methods into their curriculums to 
develop their students’ knowledge and skills to find solutions to their daily problems 
(Ya§ar, 2014:110). 

While conducting research entails a certain level of expertise, making use of the existing 
research, feeling inspired of it and contributing to it require a general research culture. 
The education organized for the purpose of inculcating these skills and competencies in 
relation to the general culture and expertise in researchers is called “research 
education’’. On the basis of this research education lays the ability of acquiring and 
demonstrating scientific methods and technical knowledge, skills and attitudes required 
by them and recognizing their place in personal and social life (Erdem, 2012). 

Biiyiikozturk and Koklti (1997) also viewed the inculcation of the research culture in 
students as an educational issue and defined research education as a type of education 
aiming to develop an awareness of research in the individual and the society by 
imparting scientific attitudes and behaviors and competencies concerning the field of 
inquiry to individuals. This education requires the integration of the disciplines of 
research techniques, statistics, measurement and evaluation and computer competency. 

Post-graduate students are expected to have acquired the competencies required to 
conduct research. Post-graduate students should have knowledge about how to conduct 
research and competencies necessary for the direct application of this knowledge. In 
other words, post-graduate students having competencies to conduct research should be 
able to propose scientific solutions to educational problems by effectively using their 
inquiry skills in their academic research. Moreover, an academician should continuously 
improve himself/herself during a process of rapid development of science and 
technology. Thus, he/she must be sensitive towards scientific developments in his/her 
field and closely follow these developments. Further, academicians will be able to use 
scientific competencies acquired during their post-graduate education while conducting 
their scientific research and seeking solutions to educational problems (Kart, Gelbal, 
2012). Thus, investigation of the extent to which post-graduate students have acquired 
scientific research competencies during their post-graduate education and gathering their 
opinions about these competencies are of great importance. 

In order to enhance post-graduate students’ scientific research competencies, there are 
courses of scientific research methods and statistical analysis in master’s and doctorate 
programs. The objective of such courses is to inculcate basic knowledge and skills 
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pertinent to scientific research competencies and positive attitudes towards scientific 
research and researchers in students. The courses of scientific research methods and 
statistical analysis address the topics such as science and its basic concepts 
(phenomenon, information, absolute, correct, false, universal knowledge etc.), basic 
information about history of science, scientific methods and different opinions about 
these methods, problem, research model, population and sampling, data collection and 
data collection methods (qualitative and quantitative data collection methods), recording 
of the data, data analysis, data interpretation and reporting (Yenilmez, Ata, 2012). 

In post-graduate programs offered in the field of educational sciences and teacher 
education in Kazakhstan, there are different courses with varying class hours, contents 
and names provided for post-graduate students to acquire and develop their scientific 
inquiry competencies. The general objective of these courses is to systematically 
establish students’ knowledge about scientific inquiry methodology and methods, to 
present the important issues of pedagogy within scientific courses and experimental 
activities, to form post-graduate students’ professional pedagogic culture and to prepare 
them for finding solutions to professional problems. The contents of these courses 
include topics such as theoretical and methodological basis of pedagogical research, 
main methods of scientific research and their techniques, classification of research 
methods and reporting of their results and their implications and writing and defending a 
dissertation (Taubayeva, 2014). 

In the studies of scholars such as Bogolovski, Zagvizanski, Zimni, Novikov and 
Yakovlev, it has been reported that there are problems experienced in complex research 
studies in education in Kazakhstan and this indicates scientific shortcomings in research 
studies (Sadvakazkizi et al., 2014: 45). Determination of the scientific inquiry 
competencies of post-graduate students working in the field of educational sciences and 
subject matter in Kazakhstan is believed to be very useful for future studies. 

The Purpose of the Study 

The purpose of the current study is to develop a reliable scale to be used to determine 
the scientific inquiry competency perception of post-graduate students engaged in post¬ 
graduate studies in the field of educational sciences and teacher education in 
Kazakhstan. To this end, answers to the following questions were sought: 

1. What are the results of the explanatory factor analysis of Scientific Inquiry 
Competency Perception Scale (SICPS)? 

2. What are the results of the reliability test of Scientific Inquiry Competency 
Perception Scale (SICPS)? 

METHOD 

Research Design 

The current study is a descriptive study. Within the context of the study, it was aimed to 
develop a scale to determine the scientific inquiry perception of post-graduate students 
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from the field of educational sciences and teacher education, then to pilot it and conduct 
its validity and reliability studies. 

Scale Development Group 

In the current study, for the purpose of developing a scale, a study group consisting of 
100 post-graduate students randomly selected from among the post-graduate students 
attending post-graduate programs in the field of educational sciences and subject matter 
in four different universities (Avrasya University, Abay University, Pavlador University 
and Ahmet Yesevi University) located in four different cities of Kazakhstan in 2015- 
2016 academic year was used. Of these 100 students, 67 are females and 33 are males 
and 69 of them are master’s students and 31 are doctorate students. 

In Kazakhstan the field of educational sciences is made up of a single scientific 
discipline, it is not organized in the form of separate disciplines and a limited number of 
students are accepted into the post-graduate education. All of these reasons forced us to 
keep the size of the study group small. Moreover, hugeness of the country’s geography 
made it very difficult to reach students from the fields of educational sciences and 
subject-area education 

As the size of the population for the current study is not adequate, it became a must to 
administer the scale in a group of 100 participants. When the literature is examined, it 
can be seen that there are studies conducted in a similar situation. According to Sapnaz 
(2004), in case of inadequate population size, a sampling consisting of 100-250 
participants can be enough. Traditional sampling sizes are more effective in 
determining scales’ factor structures; however, according to the literature, the sampling 
size of the current study was determined to be sufficient to derive descriptive and 
experimental results (MacCallum, at. All, 1999. Sapnas, 1999. Sapnas, Zeller, 2002. 
Sapnas, 2004). 

Scale Development Process 

In the literature, it is reported that for developing a scale, certain stages should be 
followed. In the current study, scale development stages given below were followed 
(Cohen, Swerdlik, 2013; Crocker, Algina, 1986; DeVellis, 2014; Setter, 2015; §eker, 
Gengdogan, 2014): 

• Setting the goal of scale and determining to whom and why it will be administered 

• Deciding the scope and content of the scale 

• Writing items within the framework of the determined scope and content 

• Item control and developing scale form 

• Determining the scoring method of the items and analysis method of the data 

• Administration of the scale to the scale development group 

• Scoring and analysis of the items. 

• Formation of the actual scale on the basis of the obtained results. 
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In the current study, it was aimed to develop SCIPS by following the stages given 
above. 

Data Collection Tool 

By reviewing the literature, the draft Scientific Inquiry Competency Perception Scale 
(SICPS) was developed, then it was submitted to the scrutiny of three experts working in 
the field of educational sciences and measurement and evaluation and in light of their 
opinions, final form of the draft scale to be piloted was given. Before piloting, there 
were 71 items in the draft scale. The scale was organized in the form of five-point 
Likert scale as “never, partially, moderately, considerably and completely”. The details 
of the reliability and validity studies of the scale are given in the findings section. 

Data Analysis 

The collected data were analyzed through IBM-SPSS 23 program. In order to determine 
the validity and reliability of SICPS, techniques such as Kaiser-Meyer-Olkin (KMO) 
test, Bartlett Sphericity test, varimax rotation, Cronbach Alpha reliability coefficient 
were employed (Biiyiikoztiirk, 2013; Ozdamar, 2013). The extent to which each item in 
the scale is adequate in discriminating students’ perception was analyzed by using t-test 
to test the significance of the difference between the item scores of the top 27% and 
bottom 27% of the participants. 

FINDINGS 

Findings related to construct validity of Scientific Inquiry Competency Perception Scale 
(SICPS) in measurement and evaluation (validity and reliability) 

In order to explain the structure of the scale, explanatory factor analysis was 
administered. In this analysis, Kaiser-Meyer-Olkin (KMO) and Bartlett Sphericity test 
were conducted to determine whether the dataset is suitable for factor analysis and then 
Varimax Rotation was run to reveal under which dimensions the items are subsumed and 
then how much of the variance of the characteristic under investigation (Scientific 
Inquiry Competency Perception) is explained by the emerging sub-dimensions was 
determined (Biiyiikoztiirk, 2013; Ozdamar, 2013). As a result of the analysis, KMO 
value of SICPS was found to be 0.874. As this value is over 0.50, it means that the 
dataset is suitable for factor analysis. Bartlett test result was found to be 20=2474, 118; 
sd= 496 (p<0.01). The significance of the value obtained as a result of the Barlett test 
indicates that factor analysis can be conducted and the sampling size is enough 
(Biiyukoztiirk, 2013, Akgiil, 1997: 581). It was concluded on the basis of the results of 
these two tests that the conducted factor analysis operations are suitable means of 
analysis for the collected data. 

In the explanatory factor analysis, in order to determine whether there are sub¬ 
dimensions in the scale and if there are any, which items are gathered under which sub¬ 
dimensions, Varimax rotation was administered to the data set (Biiyiikoztiirk, 2013; 
Ozdamar, 2013). As the bottom cut point of the factor loadings, 0.30 was taken as the 
criterion. As a result of the principal components analysis conducted by using Varimax 
rotation, four factors with eigenvalues higher than 1 were obtained. The eigenvalue of 
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the first factor is 8.260 and explains 25.81% of the total variance; the eigenvalue of the 
second factor is 5.104 and explains 15.94% of the total variance, the eigenvalue of the 
third factor is 3.772 and explains 11.78% of the total variance and the eigenvalue of the 
fourth factor is 3.082 and explains 9.63% of the total variance. These four factors 
together explain 63.17% of the total variance. Thus, the scale has a four-factor structure. 
These factors can be seen more clearly in the scree plot presented in Figure 1. Keeping 
the factor number high increases the explained variance yet makes it more likely to 
experience difficulties in naming them and making sense of them (Biiyukoztiirk, 2013). 
The higher the variance ratios obtained from the analysis are, the stronger factor 
structure is. In social sciences, when this ratio is between 40% and 60%, then it is 
considered to be acceptable (Tav^ancil, 2002:48). 


Scree Plot 



Component Number 


Figure 1 

Scree plot of the factors emerging from the factor analysis 

As a result of the exploratory factor analysis, item total correlations of the items 
remaining in the scale are seen to be varying between 0.423 and 0.784. The scale was 
found to be consisting of four factors and the total variance explained by these four 
factors is 63%. This value is accepted to be adequate in scale development studies in 
social sciences. Prior to the factor analysis, item total correlations were examined. As 
their item total correlations are lower than 0.30, they do not make any contributions to 
the scale and overlap (in more than one factor), items A2, A3, A4, A5, A8, All, A12, 
A13, A14, A15, Bl, B2, B3, B4, B5, B6, B7, B8, B9, B12, B16, B17, B18, B19, B22, 
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B23, B24, B25, B29, Cl, C2, C4, C6, C7, C8, C9, Dl, D3 and El were discarded from 
the scale. Statistical information about the remaining 32 items is given in Table 1. 


Table 1 

SICPS’ exploratory factor analysis and reliability analysis results 


Item No 

Including 

factor 

Item total 
correlatior 

Bottom 
27%-Top 27% 

i 

Item Loading Values in Factors as a 
result of rotation 




Fac. I Fac. II 

Fact. Ill 

Fac. IV 

At 

Factor 1 

0,423 

-4,457 

0,590 



A6 

Factor 1 

0,522 

-5,005 

0,610 



A7 

Factor 1 

0,596 

-6,470 

0,609 



A9 

Factor 1 

0,512 

-5,170 

0,664 



A10 

Factor 1 

0,570 

-6,075 

0,727 



BIO 

Factor 2 

0,582 

-6,750 

0,576 



Bit 

Factor 2 

0,590 

-6,826 

0,705 



B13 

Factor 2 

0,579 

-7,155 

0,733 



B14 

Factor 2 

0,598 

-7,493 

0,776 



B15 

Factor 2 

0,535 

-6,183 

0,590 



B20 

Factor 2 

0,601 

-6,974 

0,691 



B21 

Factor 2 

0,641 

-8,371 

0,722 



B26 

Factor 3 

0,631 

-7,242 


0,705 


B27 

Factor 3 

0,611 

-6,909 


0,681 


B28 

Factor 3 

0,621 

-6,979 


0,695 


C3 

Factor 3 

0,598 

-7,992 


0,598 


C5 

Factor 3 

0,516 

-5,780 


0,735 


ARY1 

Factor 4 

0,725 

-9,383 



0,651 

ARY2 

Factor 4 

0,716 

-9,488 



0,582 

ARY3 

Factor 4 

0,712 

-7,687 



0,705 

ARY4 

Factor 4 

0,701 

-9,488 



0,810 

ARY5 

Factor 4 

0,638 

-7,516 



0,792 

ARY6 

Factor 4 

0,717 

-8,749 



0,768 

ARY7 

Factor 4 

0,691 

-8,766 



0,834 

ARY8 

Factor 4 

0,686 

-6,532 



0,795 

ARY9 

Factor 4 

0,646 

-6,466 



0,657 

ARY 10 

Factor 4 

0,678 

-6,252 



0,736 

ARY 11 

Factor 4 

0,727 

-6,670 



0,613 

ARY 12 

Factor 4 

0,698 

-6,814 



0,643 

D2 

Factor 4 

0,741 

-11,323 



0,713 

E2 

Factor 4 

0,784 

-10,974 



0,586 

E3 

Factor 4 

0,715 

-10,416 



0,565 

KMO=0,874 






Cronbach Alpha = 0,958 






Bartlett Sphericity (X 2 ) = 

2474,118; sd= 

496, p<0.01 





Moreover, in order to investigate how much the items in the scale differentiate 
individuals in the determination of the internal consistency, first corrected item total 
correlations were calculated and then t-test was run to determine the significance of the 
difference between the mean scores of the top 27% and bottom 27% groups. The 
corrected item correlations of the scale items vary between 0.423 and 0.784. As a result 
of the t-test conducted to determine the significance of the difference between the top 
and bottom 27% groups, it was found that the difference between the two groups is 
significant at the level of p=.000. 
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The sub-factors of the Scientific Inquiry Competency Perception Scale and distribution 
of the items included in these factors: 

• The items of the first sub-dimension are Al, A6, A7, A9 and A10. When the 
questions of the sub-dimension including these items were examined, it was found that 
they are related to the perception of the competency for developing the problem 
statement and expressing the problem used to initiate an inquiry. The items in this sub¬ 
dimension were renamed as PI, P2, P3, P4 and P5 and the dimension was named as 
“Problem Statement”. 

• The items of the second sub-dimension are BIO, Bll, B13, B14, B15, B20 and B21. 
When the questions of the sub-dimension including these items were examined, it was 
found that they are related to the perception of the competency for developing and using 
a measurement tool suitable for the purpose of the study. The items in this sub¬ 
dimension were renamed as OA1, OA2, OA3, OA4, OA5, OA6 and OA7 and the 
dimension was named as “Measurement Tool”. 

• The third sub-dimension was found to be comprised of items B26, B27, B28, C3 and 
C5. The questions of this sub-dimension were found to be related to the perception of 
competency for data analysis. The items in this sub-dimension were renamed as VA1, 
VA2, VA3, VA4 and VA5 and the sub-dimension was named as “Data Analysis”. 

• The items of the fourth sub-dimension are ARY1, ARY2, ARY3, ARY4, ARY5, 
ARY6, ARY7, ARY8, ARY9, ARY 10, ARY11, ARY 12, D2, E2 and E3. The items in 
this sub-dimension were found to be related to the perception of written reporting of the 
research and making it ready for presentation to the reader. The items in this sub¬ 
dimension were renamed as Rl, R2, R3, R4, R5, R6, R7, R8, R9, RIO, Rll, R12, R13, 
R14 and R15 and the dimension was named as “Reporting”. 

Findings related to reliability study ofSICPS 

Reliability level for each of the four sub-dimensions was analyzed. The results of the 
analysis are given in Table 2. 

Table 2 


Cronbach Alpha test results related to the sub-dimensions of SICPS 


Sub-dimension 

Cronbach Alpha 

Correlation 

1 st Factor: Problem Statement 

0,800 


2 nd Factor: Measurement Tool 

0,882 


3 rd Factor: Data Analysis 

0,856 


4 th Factor: Reporting 

0,955 


Total: 

0,958 


Spearman Brown Split Half Test Correlation 


,928 


When Table 2 is examined, it is seen that the Cronbach Alpha reliability coefficient is 
a= 0,800, that of the second sub-dimension is a= 0.882, that of the third sub-dimension 
is a=0.856, and that of the fourth sub-dimension is a=0.955 and the Cronbach Alpha 
coefficient for the whole scale is a=0.958. For scales, reliability coefficients higher than 
a= 0.700 are accepted to be high reliability coefficients (Ozdamar, 2013). These sub- 
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scales have high reliability levels. Spearman-Brown internal consistency coefficient 
found by dividing the test into two equal parts was calculated to be 0.928. Thus, it can 
be argued that all the items in SICPS measure the same feature. 

Table 3 


Values of correlation between the Scientific Inquiry Competency Perception Scale total 
and sub-factors 


Factors 

N 

X 

Ss 

P 

Fakl 

Fak2 

Fak3 

Fak4 

Total 

Factor 1 

100 

18,99 

3,36 

.000 

- 

,605** 

,526** 

,568" 

,746** 

Factor 2 

100 

26,04 

4,81 

.000 

,605** 

- 

,595** 

,603** 

,808** 

Factor 3 

100 

18,51 

3,72 

.000 

,526** 

,595** 

- 

,631** 

,787** 

Factor 4 

100 

58,38 

10,41 

.000 

,568** 

,603** 

,631** 

- 

,926** 

Total 

100 

121,92 

18,97 

.000 

,746** 

,808** 

,787** 

,926** 

- 


*p<.01 

**. Correlation is significant at the 0.01 level (2-tailed). 


When the correlation coefficients for the scientific inquiry competency perception scale 
given in Table 3 are examined, it is seen that the correlation between the first factor and 
the second factor is .605, the correlation between the first factor and the third factor is 
.526, the correlation between the first factor and the fourth factor is .568, the correlation 
between the first factor and the whole of the scale is .746, the correlation between the 
second factor and the third factor is .595, the correlation between the second factor and 
the fourth factor is .603, the correlation between the second factor and the whole scale 
is .808, the correlation between the third factor and the fourth factor is .631, the 
correlation between the third factor and the whole scale is .787, the correlation between 
the fourth factor and the whole scale is .926. It is seen that there are significant medium 
and high level correlations between the factors. These values can be regarded as the 
evidence indicating that the scale items are subsumed under four independent factors. 

DISCUSSION AND CONCLUSION 

In the current study, the purpose was to develop a reliable and valid scale to determine 
post-graduate students’ scientific inquiry competency perceptions. At first, the draft 
scale consisting of 71 items was administered to 100 students and then exploratory 
factor analysis was conducted on the collected data and 39 items with factor loadings 
lower than 0.30 were discarded from the scale and thus a total of 32 items having item 
total correlations varying between 0.423 and 0.784 were kept in the final form of the 
scale. These 32 items were found to be subsumed under four factors. 

The first sub-dimension is comprised of items Al, A6, A7, A9, A10. This sub¬ 
dimension is for determining post-graduate students’ perception of the competency for 
expressing the research problem. 

The second sub-dimension consists of items B10, Bll, B13, B14, B15, B20, B21. This 
sub-dimension aims to determine post-graduate students’ perception of the competency 
for developing a measurement tool to conduct a study. 
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The third sub-dimension includes the items B26, B27, B28, C3, C5. This sub-dimension 
intends to determine post-graduate students’ perception of the competency for 
conducting data analysis. 

In the fourth sub-dimension called Reporting, the items ARY1, ARY2, ARY3, ARY4, 
ARY5, ARY6, ARY7, ARY8, ARY9, ARY 10, ARY11, ARY 12, D2, E2, E3 are 
included. This sub-dimension elicits insights about post-graduate students’ perception of 
the competency for reporting research results. 

When the literature investigating scientific research is examined, it is seen that it mostly 
focuses on the determination of students’ attitudes towards scientific research. The 
number of studies conducted in Turkey in relation to scientific research competencies is 
quite limited. In a study called “Elementary School Teachers’ Scientific Research 
Competencies” by Buyukozturk (1999), seven basic competencies that should be 
possessed by elementary school teachers were determined. A five-point Likert type scale 
was administered to the teachers to determine the extent to which they possess these 
competencies. As a result of the factor analysis, it was determined that this scale is a 
single-factor scale. This single factor explains 60% of the total variance and factor 
loading values range from .66 to .84. Alpha internal consistency coefficient calculated 
for the reliability of the scale was found to be .89. Item analysis results revealed that 
item total score correlations vary between .55 and .77. These findings concur with the 
item total correlations of the scale developed in the current study. 

In another study called “The Opinions of Faculty Members about the Research 
Competencies of Post-graduate Students in the Field of Educational Sciences” by 
Buyukozturk, Koklii (1999), it was aimed to determine post-graduate students’ research 
competencies in the field of educational sciences. In the study, as a data collection tool, 
“Research Competency Scale” developed by Buyukozturk (1966) was employed. For 
the whole scale. Alpha reliability coefficient was found to be .96 and for the five factors 
defined by factor analysis, it was found to be ranging from .87 to .92. The scale is 
comprised of a total of 33 competency statements and 6 of these statements are related 
to problem identification, 5 of them are related to literature review, 9 are related to 
methodology, 6 are related to findings and interpretation and 7 are related to reporting. 
This scale is in compliance with the scale used in the current study in terms of the sub¬ 
dimensions. 

In the attitude scale reliability and validity study conducted on the study by Korkmaz et 
al. (2011), it was found that The Scale of Attitudes towards Scientific Research 
consisting of four factors and 30 items is a reliable and valid scale to be used to 
determine attitudes towards scientific research. 

In a work written by Erdem (2012) “Research Education in Training Scientists”, while 
the question of what kind of education should be given while training scientists is 
answered, the competencies to be possessed by the scientist are also identified: 
explaining the problem statement, setting the goal of the study, reviewing literature, 
determining the research method, determining research model, selecting the population 
and the sampling, finding or developing data collection tools, collecting data, expressing 
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research findings, analyzing and interpreting the data, reporting the research findings to 
the concerned parties and turning the research into a thesis, report, article or book. 
These competencies cover the competencies involved in the scale developed in the 
current study. 

As a result of the validity and reliability studies conducted on “Scientific Inquiry 
Competency Perception Scale”, it was found that this scale consists of four factors and 
is a reliable and valid scale (a=0,958) that can be used by future studies to determine 
university students’ perceptions of scientific inquiry competencies. The scale is believed 
to offer guidance for further studies to be conducted in Kazakhstan and thus contribute 
to the literature. 

REFERENCES 

Akgtil, A. (1997). Tibbi ara^tirmalarda istatistiksel analiz teknikleri. Ankara: Yiiksek 
Ogretim Kurulu Matbaasi. 

Boudah, D.J.(2011). Research in education, conducting educational research conducting 
educational research guide to completing a major project. SAGE Publications, Inc. 

Buyukoztiirk, §.(1999). ilkogretim okulu ogretmenlerinin ara^tirma yeterlikleri, Kuram 
ve Uygulamada Egitim Yonetimi, 18,257-269. 

Biiyiikoztiirk, §., Koklii, N.(1999). Egitim bilimleri alamnda ogrenim goren lisansiistii 
ogrencilerinin ara^tirma yeterlikleri konusunda ogretim iiyelerinin gorti^leri, Egitim ve 
Bilim,23{ 112), 18-28. 

Buyukoztiirk, $. (2013). Sosyal bilimler i^in veri analizi el kitabi. Ankara: Pegem 
Yayincilik 

Cohen, R.J. & Swerdlik, M.E. (2013). Psikolojik test ve degerlendirme, testier ve 
olfmeye giri§ (Psychological testing and assessment, an introduction of test and 
measurement) (£ev.Ed. Ezel Tav^ancil). Ankara: Nobel Yayincilik. 

Creswell, J.W.(2012). Educational research. University of Nebraska-Lincoln: Pearson. 

Crocker, L. & Algina, J. (1986). Introduction to classical and modern test theory. CBS 
Collage Publishers Canpany. USA 

DeVellis, R.F. (2014). Ol^ek gelifjtirme, kuram ve uygulamalar (£ev.Ed. Tank Totan). 
Ankara: Nobel Yayincilik. 

Erdem, A.R.(2012).Bilim insam yetifjtirmede ara^tirma egitimi, Yiiksekogretim ve Bilim 
Dergisi, 2(3), 166-175. 

Kaptan, S.( 1993). Bilimsel ara^tirma ve istatistik teknikleri, Ankara: Teki^ik Web Ofset 
Tesisleri. 

Kart, A.& Gelbal, S.(2014). Ogretmen Adaylarimn Bilimsel Ara^tirma Oz Yeterlik 
Algilarimn ikili Kar^ila^tirmah Yargilar Yontemiyle Belirlenmesi, Egitimde ve 
Psikolojide Oli^me ve Degerlendirme Dergisi, 5, (1), 12-23. 


International Journal of Instruction, January 2017 • Vol.10, No.l 






Geliyli & Beisenbayeva 


285 


Korkmaz, 6., §ahin, A., Ye§il, R.(2011). Bilimsel ara^tirmaya yonelik tutum ol?egi 
ge?erlilik ve giivenirlik fali^masi. Elementary Education Online, 10(3), 961-973, 2011. 

MacCallum, R.C., Widaman, K.F., Zhang, S., & Hong, S. (1999). Sample size in factor 
analysis. Psychological Methods, 4(1), 84-99. 

Morrell, P.D.& Carroll,J.B.(2010). Conducting Educational Research (A Primer for 
Teachers and Administrators), Rotterdam: Sense Publishers. 

Ozdamar, K. (2013). Paket programlar ile istatistiksel veri analizi (9. Baski). Eski$ehir: 
Nisan Kitabevi, Cilt: 1. 

Sapnas, K.G. (2004). Letters to the Editor: Determining adequate sample size. Journal 
of Nursing Scholoship, 36(1 ),4. 

Sapnas, K.G. (1999). Assessing the reliability and validity of the driving practices 
questionnaire in a sample of Hispanic south Florida drivers. Doctoral dissertation. 
University of Miami, Florida. 

Sapnas, K.G..& Zeller, R.A. (2002). Minimizing sample size in exploratory factor 
analysis for measurement. Journal of Nursing Measurement, 20(2), 135-154. 

Sadvakazkizi at.all. (2014). Egitimde ilmi Ara^tirma Yontemleri ve Egitim 
Arasjtirmalanndaki Mantik, Young Scientist, Kazan. (III. Uluslararasi Egitim Kongresi, 
£agda§ Bilim ve innovasyon Kongresi, Bola^ak Universitesi Kizdorda, Kazakistan 
Aralik, 2014. Ozel Sayi),20.1, (79.1), 44-46. 

Se 9 er, i. (2015). Psikolojik test geli^tirme ve uyarlama sure?, SPSS ve LISREL 
uygulamalari. Ankara: Am Yaymcihk 

§eker, H. & Gengdogan, B. (2014). Psikolojide ve egitimde 61?me araci geli^tirme. 
Ankara: Nobel Yaymcihk. 

Taubayeva §.(2014). MMPI - 5207 Pedagojik ara^tirmalarm metodolojisi ve 

metodtan Dersi, Pedagoji ve Pskoloji Boliimii Sillabus , A1 Farabi admdaki Kazak Milli 
Universitesi, Almati. 

Tavsjancil. E. (2005). Tutumlarm Olffilmesi ve SPSS ile Veri Analizi. Ankara: Nobel 
Yayin Dagitim. 

Ya^ar, M. (2014). Bilimsel ara^tirma yontemleri dersine yonelik tutum ol?egi geli^tirme 
5 ali§masi: gcgerlik ve giivenirlik. Egitim Bilimleri Ara^tirmalari Dergisi - Journal of 
Educational Sciences Research,4,(2),109-129. 

Yenilmez, K. & A. Ata,(2012). “Matematik ogretmeni adaylarmin bilimsel ara^tirmalara 
yonelik tutumlarmin incelenmesi”, X. Ulusal Fen Bilimleri ve Matematik Egitimi 
Kongresi, Bildiri e-Kitabi, 27-30 Haziran 2012, Nigde Universitesi, Nigde. 


International Journal of Instruction, January 2017 • Vol.10, No.l 



286 


Scientific Inquiry Competency Perception Scale ... 


Turkish Abstract 

Bilimsel Sorgulama Yetkinlik Algisi Ol^egi (Kazak Lisansiistii Ogrencileri Ornegi) Ge^erlik 
ve Guvenirlik G<>h§masi 

Bu $ali§manm amaci, Kazakistan'da egitim bilimleri ve ogretmen yeti§tirme alaninda yiiksek 
lisans yapan ogrencilerin yapacaklari 9 ali§malarda kullanmak iizere bilimsel sorgulama yetkinlik 
algisi ol 9 egi geli§tirmektir. Bu qaliijma i 9 in betimsel yontemler kullamlmi§tir. Bu 9 ali§manm 
baglaminda egitim bilimleri ve ogretmen yeti§tirme alaninda yiiksek lisans yapan ogrenciler i 9 in 
bilimsel sorgulama yetkinlik algisi ol 9 egi geli§tirilmi§, ge 9 erlik ve guvenirlik qali^malari 
yurutulmu§tur. £ali§ma 4 farkli Kazak devlet iiniversitesinde egitim bilimleri ve ogretmen 
yetiijtirme alaninda yiiksek lisans yapan 100 ogrenci iizerinde yapilmi§tir. £ali$manm bulgulari 
Bilimsel Sorgulama Yetkinlik Algisi Ol 9 eginin (SICPS) 4 alt faktorden (Problem Durumu, 
Ol 9 iim Araci, Veri Analizi, Raporlama) olu§tugunu gostermi? ve bu o^egin ge 9 erli ve giivenilir 
bir veri toplama araci (a=0,958) oldugunu, gelecekteki bilimsel ara^tirmalarda kullamlabilecegini 
ortaya 9 ikanni 5 tir. 

Anahtar Kelimeler: bilimsel ara§tirma, yeterlik algisi, yeterlik, algi, algi ol 9 egi 


French Abstract 

Echelle de Perception de Competence d'Enquete Scientifique (le Cas d'Etudiants d'Etudiant 
de troisieme cycle Kazak) Fiabilite et Etude de Validite 

Le but de l'etude actuelle est de developper une echelle fiable a etre utilise pour decider que la 
perception de competence d'enquete scientifique d'etudiants d'etudiant de troisieme cycle s'est 
engagee dans des etudes d'etudiant de troisieme cycle dans le domaine des sciences educatives et 
l'enseignement de professeur au Kazakhstan. L'etude a employe la methode descriptive. Dans le 
contexte de l'etude, une echelle a ete developpee pour determiner la perception d'enquete 
scientifique d'etudiants d'etudiant de troisieme cycle du domaine de sciences educatives et 
l'enseignement de professeur, alors il a ete pilote et la validite et les etudes de fiabilite de l'echelle 
ont ete conduites. L'etude a ete conduite sur 100 etudiants d'etudiant de troisieme cycle ayant 
l'enseignement post-universitaire dans le domaine des sciences d'enseignement et l'enseignement 
de professeur a quatre universites d'Etat Kazak differentes. Les decouvertes de l'etude ont revele 
que l'Echelle de Perception de Competence d'Enquete Scientifique (SICPS) est comprise de 
quatre sous-facteurs (l'Enonce du probleme, l'Outil de Mesure, l'Analyse de Donnees, Rapportant) 
et est un outil de collecte de donnees fiable et valable (a=0,958) qui peut etre utilise dans la 
recherche future pour determiner des competences d'enquete scientifiques. 

Mots Cles: enquete scientifique, perception de competence, competences, perception, echelle de 
perception 


International Journal of Instruction, January 2017 • Vol.10, No.l 




Geliyli & Beisenbayeva 


287 


Arabic Abstract 

*La! jJj AjSjj^aII (r' jl£ UlxJI CjLa! jol! t_j^Ua *ULa) ^aajlII (iltjJVI (JaIAa 

^ja aj.lVl\ 1 ^-al^iLLiiV Ig.jlc. .sIajcAI ^j^AJ ^jaIjAa J* *CaiIj.} 1 I o3A 

." 1 v ■’i ^ • ^'■. . i _'j! - '. -» i ji£ *— ~i yt i y ^ IaIxJi >"ii . i j— i ^ y .•.’ LiKii cjtujijaii 4_)5Ua 

J y , '" *' 1 CjLuiljall i_l5Ua] ^aIaII ■" i'- ’’ i , ^ ^. 4 , a3A ^ 1 ,).» ^3 . ^^jaII 

^ '■’' t- 100 t _ s Ic- <aiIj 3]I CllJJ^I 33 j .Cljljjilj J)' C1iLaIj3 q ' JA a CllJ^)^lj iillil 4_lJ^)2kJ ^aj ^ s^ a I t - a ]! aljc-lj U^JJjil 
4 at,-- » y-l^ji -jt_ j' 1 ^_i ^jaIaaII ^jIajIIj ^ jlc. JLaa ^3 ^ j3aj]l 3 aj Ia ( ajLtj V- JjL a! a \l UUI a ~~ il, nl j3ll ^3 ^aIUsj 

ajA i_alliij (SICPS) (^-aIaII J V:’;’; ^jli£]l adlj-iVI jJaIaIa <ji ^Ailj^JI -uUj .4-’-^.j / 4 aj-. 1 ^.~a.Vl ^Ijl^JI CjIaaIaJI 

(a = 0958) 'laajaaaaaj 43 jj^a CjUljj aaa oljl jA j (jjjliijil aaJliljLull (JjIaj 4jjaIj 3 oljl ajjliJI A K,j 4jc^ja UoljC 4jujl 

>l? a 1 a 1 I Cl-. ■ ’ I ' " ila US\ l 3j32aHl a ’a . . ,"| " ■ -■ al l ■ a v : . I j^AJ ^jl 

ailljaVI ajUaj a^lc j j S*li£ll j ‘a^lxll CaaJI :<**£jll CjUlSlI 


German Abstract 

Wissenschaftliche Untersuchung Kompetenz Wahrnehmung Skala (Der Fall der 
kasachischen Post-Graduate Studenten) Zuverlassigkeit und Giiltigkeit Studie 

Der Zweck der aktuellen Studie ist es, eine zuverlassige Skala zu entwickeln, um die 
wissenschaftliche Untersuchung Kompetenz Wahrnehmung von post-graduierten Studierenden in 
post-graduierten Studien im Bereich der Erziehungswissenschaften und Lehrerbildung in 
Kasachstan. Die Studie beschaftigte sich mit der deskriptiven Methode. Im Rahmen der Studie 
wurde eine Skala entwickelt, um die wissenschaftliche Untersuchung Wahrnehmung von post- 
graduierten Studenten aus deni Bereich der Erziehungswissenschaften und Lehrerbildung zu 
bestimmen, dann wurde es pilotiert und die Validitat und Zuverlassigkeitsstudien der Skala 
durchgefuhrt wurden. Die Studie wurde an 100 post-graduate Studenten mit post-graduate 
Ausbildung im Bereich der Bildungswissenschaften und Lehrerbildung an vier verschiedenen 
kasakischen staatlichen Universitaten durchgefuhrt. Die Ergebnisse der Studie zeigten, dass die 
wissenschaftliche Untersuchungskompetenz-Wahrnehmungsskala (WBW) aus vier Teilfaktoren 
(Problembeschreibung, Messinstrument, Datenanalyse, Reporting) besteht und ein zuverlassiges 
und giiltiges Datenerfassungsinstrument (a = 0,958) ist Kami in der zukunftigen Forschung 
verwendet werden, um wissenschaftliche Untersuchungskompetenzen zu bestimmen. 

Schliisselworter: wissenschaftliche untersuchung, kompetenzwahmehmung, kompetenzen, 
wahrnehmung, wahrnehmungsskala 
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Malaysian Abstract 

Skala Kompetensi Persepsi Saintifik Inkuiri (Kes Kazak Pelajar Pasca Siswazah) 
Kebolehpercayaan dan Kesahan Kajian 

Tujuan kajian ini adalah untuk membangunkan skala yang boleh dipercayai untuk digunakan 
untuk menentukan kompetensi persepsi inkuiri saintifik pelajar pasca siswazah yang terlibat 
dalam pengajian pasca siswazah dalam bidang sains pendidikan dan pendidikan guru di 
Kazakhstan. Kajian ini menggunakan kaedah deskriptif. Dalam konteks kajian ini. skala yang 
telah dibangunkan untuk menentukan persepsi siasatan saintifik pelajar lepasan ijazah dari bidang 
sains pendidikan dan pendidikan guru, maka ia telah dipandu dan kesahihan dan 
kebolehpercayaan kajian skala yang telah dijalankan. Kajian ini telah dijalankan ke atas 100 
orang pelajar pasca siswazah yang mempunyai pendidikan lepasan ijazah dalam bidang sains 
pendidikan dan pendidikan guru di empat universiti kerajaan Kazak yang berbeza. Dapatan kajian 
menunjukkan bahawa Skala Kompetensi Persepsi Inkuiri Saintifik (SICPS) terdiri daripada empat 
sub-faktor (Pernyataan Masalah, Alat Pengukuran, Analisis Data, Pelaporan) dan merupakan alat 
pengumpulan data yang boleh dipercayai dan sah (a = 0.958) yang boleh digunakan dalam kajian 
akan datang untuk menentukan kecekapan inkuiri saintifik. 

Kata Kunci: inkuiri saintifik, persepsi kecekapan, kecekapan, persepsi, skala persepsi 


Russian Abstract 

KoMneTeHTHaa lllua.ia IlayMuoro IIcc.ieiOBamin BocnpuHTHH (IIpHMep KataxCKH 
AcnupaHTOB): Hcc.ieiOBamie Ila iOKimcm u flocinBcpimcn.i 

KoMneTeHTHaa IIlKajia HayuHoro HccaeaoBaHiia BocnpHaTita: IIccaeqoBaHHe HaaeatHocra h 
^ l,0CT0BepH0CTH. (Ha npitMepe MarncTpaHTOB h aoKTopaHTOB Ka3axcTaHCKitx BY3ob) Ifeabto 
HacToamero HccaeaoBaHiia aBaaeTca pa3pa6oTKa aocTOBepHoro MacmTa6a KOTopbifi qaeT 
B03M0>KH0CTb iicnoab30BaHiia ana onpeaeaemia HayaHoro HccaeaoBaHiia BocnpuaTita 
MarHCTpaHTOB h ttOKTopaHTOB o6yHatomHeca b o6aac™ o6pa30BaTeabHbix HayK h 

nettarornnecKoro o6pa30BaHiia b Ka3axcTaHe. B iiccaeaoBaHHH npiiMeHeH omicaTeabHbui 
MeTOtt. B KOHTeKCTe HccaeaoBaHiia, HiKaaa 6biaa pa3pa6oTaHa c qejibio onpeaeacmia nayuHoro 
onpoca BocnpuaTita MarHCTpaHTOB h aoKTopaHTOB b o6aac™ neqarornnecKHX HayK h 
cfaiaoaoriiaecKoro o6pa30BaHita. IIccaeaoBaHiie 6biao miaoTHpyeMbiH, aocTOBepHOCTb h 
HaqeatHOCTb uccaeaoBaHiia HiKaabi Obijih npoBeqeHbi. IIccaeaoBaHHe 6biao npoBeqeHO b o6meM 
KOJiJiHnecTBe Ha 100 MarHCTpaHTOB h qoKTopaHTOB HMetomux nocaeBy30BCKoe o6pa30BaHHe b 
o6jiacTH cjuiaoaorHaecKoro h nettarornnecKoro o6pa30BaHita b nerapex pa3aHUHbix 
Ka3axcTaHCKHX BY3ax . Pe3yjibTaTbi HccaeaoBaHiia noKa3aan hto BocnpuaTiie MacmTa6a 
HaynHoro IIccaeaoBaHiia KoMneTeHTHOCTH (SICPS) coctoht H3 neTbipex cy6-(j)aKTopoB 
(IIocTaHOBKa 3aqanH, IlHCTpyMeHT PhMepeHiia, AHaaH3 /jaHHbix, OTueTHOCTb) HaqeatHbie h 
qocTOBepHbie qaHHbie HHCTpyMeHTa c6opa (a=0,958) KOTopwe MoryT 6biTb ncnoab30BaHbi b 
qajibHeHinHX HccaeaoBaHiiax ana onpeaeaemia HaynHoro onpoca KOMneTeHqHH. KatoaeBbie 
CaoBa: HaynHoe HccaeqoBaHHe, BocnpHaTHe KoMneTeHTHOCTH, KOMneTeHTHOCTb, BocnpHaTite, 
BocnpuaTiie MacmTa6a 

KatoneBbie CaoBa: HayaHoe HccaeaoBaHiie, BocnpHaTHe KoMneTeHTHOCTH, KOMneTeHTHOCTb, 
BocnpuaTiie, BocnpHaTHe MacmTa6a 
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